Aldose reductase inhibition restores endothelial cell function in diabetic rabbit aorta.
A possible relationship between increased aldose reductase activity and abnormal endothelium-dependent relaxation was examined in aorta from alloxan-induced diabetic rabbits. Isolated aorta of diabetic rabbits, contracted submaximally with phenylephrine, showed significantly decreased endothelium-dependent relaxations induced by acetylcholine or adenosine diphosphate compared to those from normal rabbits. Basal and acetylcholine-stimulated levels of cyclic GMP and the relaxations in response to an endothelium-independent vasodilator, sodium nitroprusside, were not significantly different between diabetic and normal rabbits, indicating that nitric oxide release and action on the vascular smooth muscle were unchanged. The release of thromboxane A2 from diabetic vessels was increased, as previously demonstrated. Treatment with an aldose reductase inhibitor, zopolrestat, normalized the elevated red blood cell sorbitol levels in diabetic rabbits. Zopolrestat also restored the abnormal acetylcholine- and adenosine diphosphate-induced relaxations of the aorta. The aldose reductase inhibitor had no effect on the levels of cyclic GMP or on the increased release of thromboxane A2 in diabetic aorta. These findings suggest that increased activity of the aldose reductase pathway in hyperglycemia is responsible for the abnormal endothelium-dependent relaxation in diabetic blood vessels. Significant alterations in endothelial production of neither nitric oxide nor vasoconstrictor prostanoids could be directly implicated in the improvement caused by the drug, suggesting another mechanism of action.